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Pest Risk Mitigation M easur es
A. Introduction

The risks associated with the importation of penjing (landscape bonsai) plants from the People's
Republic of Chinawithout specified growing, ingpection, and certification requirements were
andyzed in the associated plant pest risk assessment documents (USDA, 2003a; 2003b; 2003c;
2003d; 2003e). These assessments identified forty- eight pests for which the pest risk potentid is
high enough to warrant additiona risk mitigations.

The proposed importation of penjing plantsin APHIS-approved growing media and under specified
growing conditions, if approved, will be managed by existing regulations [7 CFR 8 319.37-5 (q)
and 319.37-8 (€)] supplemented with new regulations specific to mitigating the pest risk posed by
penjing plants from China. Asrequired by these regulations, the Nationa Plant Protection
Organization of Chinamust enter into awritten agreement or bilateral workplan with APHIS for
enforcement of these regulaions including entering into awritten agreement with the growers where
the grower agrees to comply with the growing conditions and any other requirement specified in the
regulations. The mitigation measures described in 7 CFR § 319.37-8 comprise a*“ Systems
Approach” designed to establish and maintain a pest-free production environment while 319.37-5is
specificaly designed to prevent the introduction of wood-boring insectsin artificialy dwarfed plants.
The Plant Protection Act of 2000 (7 USC 88 7701 et seq.) definesa” Systems Approach” as
“...adefined set of phytosanitary procedures, at least two of which have an independent effect in
mitigating pest risk associated with the movement of commodities’ (7 USC § 7702). TheFood
and Agriculture Organization of the United Nations (FAO) definition of a Systems Approachis,
“The integration of different pest risk management measures, at least two of which act
independently, and which cumulatively achieve the desired leve of phytosanitary protection” (FAO,
2002). Pest risk management is one of the components, aong with risk assessment and risk
communication, of the decison making process for reducing the risk of introduction of quarantine
pests (FAO, 2002). These mitigations effectively remove the pests from the pathway prior to
importation into the United States.

Systems Approaches are established by an importing country as an dterndtive to the use of single
guarantine measures when a single phytosanitary measure is nonexistent, not feasible or undesirable.
The combination of specific mitigation measures that provide overlgpping or sequentia safeguardsis
diginctly different from sngle mitigation methodol ogies such as fumigation or ingpection (Jang and
Moffitt, 1994). Systems Approaches vary in complexity and are often tailored to specific
commodity- pest-origin combinations (FAO, 2002). Options for specific measures may be sdected
from arange of production and post- production measures (e.g., surveys, ingpections, sanitation,
chemical tregtments, etc.) and include mitigation measures to compensate for uncertainty. USDA
uses systems approaches for the importation of many commodities including Unshu oranges from
Japan (7 CFR § 319.28), tomatoes from Spain, France, Morocco, and Western Sahara (7 CFR §
319.56-2dd), peppers from Isragl (7 CFR 8 319.56-2u), fruit tree nursery stock from Europe (7
CFR § 319.37-5) and ferns from the Netherlands (7 CFR § 319.37-8). These programs
performed successfully for many years (NPB, 2002; Miller, 2003) and continue to be effective as
evidenced by the very low numbers of interceptions (PIN309, 2003; NPB, 2002; Miller, 2003).
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The three main categories of mitigation measures specificaly required by 7 CFR § 319.37-8 (€) for
Buxus sinica, Ehretia microphylla, Podocar pus macrophyllus, Sageretia thea and Serissa
foetida plants from China are: use of pest-free propagative material, pest- exclusonary greenhouses
and ingpection. Ensuring pest-free propagative materia requires monitoring and testing of mother
stock and descendant plants (Agrios, 1997; Jarvis, 1992; Kahn, 1977) to ensure that they are pest-
free.

To exclude pests greenhouse managers employ pegticide trestments, good sanitetion, e.g., surface
disnfection of tools and plant materids, etc. (Agrios, 1997; Bessin, 2001; Jarvis, 1992; Roogen, et
al., 1999), clean water sources (Bodman et al., 1996; Jarvis, 1992; Roogen et al., 1999; Van der
Plank, 1963), effective barriers (screens and automatic doors) (Bethke et al., 1994), approved
growing media and pesticide treatments (NEGFG, 2003). Sanitation is the generd cleanliness and
pathogen free condition of the nursery operation, aimed at reducing the overadl inoculum leve in the
nursery (Jones and Benson, 2001).  Improper nursery practicesare the primary means by which
pathogens are introduced and spread in the nursery (Jones and Benson, 2001). These problems are
avoided by oversight and quality assurance required by USDA APHIS as formdized and captured
in abilatera workplan.

Phytosanitary Implications of Common Production Practices

While not specifically required under 7 CFR 8 319.37-8(e), common indusiry practices further
ensurethat the pests of concern do not follow the pathway. These practices include sanitation and
chemicd trestments designed to reduce or diminate insects (Bessin, 2001; Mizell and Short, 1998)
and fungi (Jones and Benson, 2001), andin vitro or aseptic vegetative propagation (Hartman and
Kester, 1959). Other culturd practices, such as proper lighting, fertilization, sanitation, temperature
and watering, enhance plant vigor, thereby reducing susceptibility to some pests suchthat pests are
less ableto infest or infect mother stock (Bodman et al., 1996; Jones and Benson, 2001; Roogen,
et al., 1999).

Wl water isthe preferred source for irrigation, sinceit is generdly pathogen-free, while untrested
pond or river water may carry disease organisms or pesticides (Rideout et al., 1994). Other
sources, such as potable municipal water or boiled water are also expected to be pathogen-free,
dthough they may be more costly for the grower.

Pest management of ornamentals often includes chemica pest control (Osborne, et al., 2001).
Chemica controls are supplemental and used in combination with other mitigation measures such as
pest exclusionary greenhouses (Reinert, 1981; Ghidiu and Roberts, 2003).

Pest management of ornamentas often includes use of chemical control of pest populations
(Osbhorne, et al., 2001).

Physical pest control measures are effective mitigationsin greenhouses. Such measures include
washing with a hose and water and spraying inert soap sprays for aphids, soraying with horticulturd
oilsfor mealybugs, scae insects, and whiteflies; and physicd remova and destruction for leafminers.
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Spray programs can vary widdy; for instance, whitefly infestations must be treated every four to Six
days for control while other pests may be effectively controlled with atwo—week interval between
sprays (BSF, 1998).

B. Program Requirementsfor Plantsin Growing Media and Artificially Dwarfed Plants

Risk mitigation measures proposed for the artificidly dwarfed Buxus sinica, Ehretia microphylla,
Podocarpus macrophyllus, Sageretia thea and Serissa foetida penjing plants from the People' s
Republic of China are derived, in part, from the risk mitigation program requirements outlined in the
USDA regulation for certain plantsin growing media[7 CFR § 319.37-8(e)] which requires that
plants be accompanied by a phytosanitary certificate Sgned by the plant protection service of the
country of origin indicating that the plants meet the following conditions:

(1) Plants must be established in approved unused growing media, which is defined in 319.37-
8(e)(1).
) Articles must be grown in compliance with a written agreement for enforcement of this section

signed by the plant protection service of the country of origin and Plant Protection and
Quarantine (PPQ), APHIS. The plants must be developed from mother stock which has been
inspected no more than sixty days before establishment of the plants. The inspection will be
performed by an APHIS inspector or an inspector of the plant protection service of the country of
origin.

3) The plants must be grown in compliance with a written agreement between the grower and the
plant protection service of the country of origin. The grower must allow access to his facility to
make sure it complies with the regulations.

4) Plants must be grown solely in a greenhouse in which sanitary procedures are employed to
exclude plant pests and diseases. This includes cleaning and disinfection of tools and facilities
and adequate measures to protect against plant pests and disease. The greenhouse must be
free of soil and sand. It must have screens on all vents and opening of not more than 0.6mm.
All entryways must be equipped with automatically closing doors.

(5) Plants must be rooted and grown in an active foliar state for at least four consecutive months
before export. The greenhouse nust be used solely for plants grown in compliance with 7 CFR
§ 319.37-8.

6) Plants must be grown from seeds germinated in the greenhouse or descended from a mother

plant that was grown for at least nine months in the exporting country. If the mother plant was
imported into the exporting country, then it must be grown for at least twelve months prior to
establishment of the descendent plants, or treated at the time of importation into the exporting
country with a treatment for pests of the plant as prescribed by the plant protection service of
the exporting country and then grown for nine months prior to establishment of descendent

plants.

@) Plants must be watered only with rainwater that has been boiled or pasteurized, with clean well
water, or with potable water.

8) Plants must be rooted and grown in approved growing media on benches supported by legs and
raised at least 46cm above the floor.

9) Plants must be stored and packed only in areas free of soil, earth and plant pests.

(10) Plants must be inspected in the greenhouse and found free of evidence of plant pests and
diseases by an APHIS inspector or an inspector of the plant protection service of the country of
origin.

In addition, if plants are over two years-old they would enter under the conditions specified in 7
CFR § 319.37-5q. Thisregulation was promulgated in September, 2002 to protect againgt the
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introduction of longhorned beetles (Anoplophora spp.) into the United States in artificidly dwarfed
plants. Under the conditions specified in 7 CFR § 319.37-5q, plants must spend &t least two years
in the greenhouse to mitigate againgt any infestation with longhorned beetles. The other conditions of
7 CFR § 319.37-5q are equivaent to provisions within 319.37-8 and the former regulationonly
gopliesto plants over two years old. Plants older than two years must be artificidly dwarfed to
enter; al other plants are subject to the Size/ age redtrictions outlined in 7 CFR § 319.37-2(b).

C. Additional Requirements

As stated in Section A above, Systems Approaches vary in complexity and are often tailored to
gpecific commodity- pest- origin combinations (FAO, 2002). To tailor the exigting codified systems
approach described in 7 CFR § 319.37-8 to mitigate the specific risks posed by penjing plants in
growing mediafrom China and in response to public comments, pest risk mitigation measuresin
addition to those described in Section B will be added. APHIS will addthe following additiond
mitigationmeasures

1. Cuttings may be established in a greenhouse in gpproved media or outside the greenhouse
on raised benches (46 cm in height) in pots containing only APHIS gpproved growing media
When plants (rooted or unrooted cuttings) are moved to the greenhouse, they must be washed
free of planting media and debris and dipped in pesticide(s) to control mites, insects, fungi and
nematodes.

2. Water source must comply with 319.37-8(€)(V): (see Section B (7) above) regardless of
whether cuttings are established insde or outside the greenhouse.

3. Pantsmust grow for at least 6 monthsin the greerhouse. While in the greenhouse plants
must be treated with gppropriate pesticides at least once every ten days or as needed for three
months before shipping to maintain a pest-free condition.

D. Work Plans, Quality Assurance and Program Safeguar dsto Ensure Compliance

Asoutlined dbovein Section B (Program Requirements for Plantsin Growing Mediaand Artificidly
Dwarfed Plants), the plants in growing mediaregulation [7 CFR 8 319.37-8(e)] and the artificidly
dwarfed plants regulation [7 CFR § 319.37-5(qg)] mandate certain procedures by APHIS and the
plant protection sarvice of the country of origin to ensure compliance with the regulation. A written
agreement between the plant protection service of the country of origin and APHIS outlines the
respective responghilities and obligations for the enforcement of the various requirements of 7 CFR
§319.37-8(e) and 7 CFR 8§ 319.37-5(q). This agreement is cdled the “bilaterd work plan”. A
current operationa work plan for plantsin growing mediafrom the Netherlandsisin use (see box
below) and serves as amodel for the proposed Penjing from Chinaworkplan. Before plants can be
imported from the Peopl€’ s Republic of China, awork plan must be developed and signed. The
bilateral work plan details how the program will be monitored and supervised to ensure compliance
with regulations and the production of pest—reeplants. Because the Chinese penjing program
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represents a different pest complex, in different hosts with different production practices it will
necessaxily differ in details from the Netherlands modd shown below.
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SUMMARY OF NETHERLANDS WORK PLAN 2003

This program is operated under agreement between the U.S. Department of Agriculture
(USDA) Animal and Plant Health Inspection Service (APHIS) and Ministry of Agriculture,
Nature Management and Fisheries Plantenziektenkundige Dienst (PD).
DEFINITIONS
A. PRODUCT BEING EXPORTED

Specific plant species allowed only in approved growing media (7CFR"319.37e-1).
B. PEST AND/OR ORGANISMS OF CONCERN

C. PARTICIPATING ORGANIZATIONS

USDA REGULATIONS GOVERNING THE ENTRY OF PLANTS IN GROWING
MEDIA INTO THE UNITED STATES

A. PLANTS IN GROWING MEDIA ARE REGULATED UNDER 7CFR319.37(Q37)-8(E)

1. Certain plants may be imported established in growing media if there is a
written agreement with the Plant Protection and Quarantine Service of the
country where the article is grown, and they agree to implement a program in
compliance with the provision of subpart Q37-8(e).

2. There must be a written agreement between the grower and PD in which the
grower agrees to comply with the provisions of the program.

3. Plants in growing media are also subject to inspection and other actions at the
time of importation into the United States under regulations Q37-4 and
Q37-8(e)(6).

4. A written permit from USDA Plant Protection and Quarantine (PPQ) is
required for importation of plants in growing media in lots of 13 or more articles
(other than seeds, bulbs, or sterile cultures of orchid plants) from the Netherlands.

B. CONDITIONS OF ENTRY

Each shipment must be accompanied by a Phytosanitary Certificate (PC) including
an accurate Additional Declaration (AD) stating that the plants meet conditions of
growing, storing, and shipping in compliance with Q37-8(e).

RESPONSBILITIES

A. IT IS THE RESPONSIBILITY OF APHIS TO:

Set and provide the phytosanitary standards for the production of approved genera;
review and provide input into the draft work plan ; verify that each participant
properly carries out its responsibilities; monitor the system conducting inspections
optimally once a quarter but not to exceed once a month

B. IT IS THE RESPONSIBILITY OF THE PD TO:

Commit to active participation in all activities; draft the work plan; enforce the
provisions of the work plan; conduct monthly inspections of approved facilities, and




the crops within; conduct the phytosanitary inspections; issue and sign the PC ;
provide APHIS with a monthly accounting of the stocks of each of the genera of
plants included in the program, from each grower; conduct biological testing for
the presence of plant pests; advise growers of pest control procedures; provide
APHIS annually with an updated list of authorized growers and exporters; add
new growers or exporters to the authorized list; perform the inspection of any
greenhouse units that approved growers wish to be added to the program; drop
growers and/or exporters from the program.

C. IT IS THE RESPONSIBILITY OF THE GROWERS TO:

Abide by all requirements of the work plan and applicable regulations; be
registered in the prog ram and have a written agreement with the PD; maintain
accurate records of all activities; formally request in writing to PD for inspection of
new greenhouse units; formally request in writing to PD any voluntary
withdrawal of facilities.

INSPECTION

A. LOCATION OF INSPECTIONS
Inspections are carried out at approved facilities/greenhouses.

PD ensures that the phytosanitary standards set by APHIS are
maintained; is responsible for inspection during the growing season and
during packing; included in inspection activities is biological testing for the
presence of plant; will have the primary responsibility for advising its
growers and exporters as to pest control procedures and practices.

APHIS shall be involved primarily in systems monitoring. Greenhouse
monitoring inspections are conducted jointly by a team consisting of
APHIS and PD inspectors. Any shortcomings found should be corrected
promptly with subsequent confirmation by PD re-inspection..

Plants must be inspected in the greenhouse and found free from evidence
of plant pests and diseases by a PD or an APHIS Officer no more than 30
days prior to the date of export to the United States.

B. SAFEGUARDS

1. Phytosanitary Standards are set by APHIS. They include, but are not limited
to the requirements outlined in 7 CFR 319.37-8 (See above, Section B. Program
Requirements for Plants in Growing Media and Artificially Dwarfed Plants).

2. Port of Entry Inspections: APHIS Officers at a Port of Entry verify paperwork
to assure that the description of the shipment (number of boxes, labels, etc) agrees
with the bill of lading, packing list, invoice, etc. and check that the PC contains
the proper AD. Inspections are conducted at a USDA/PPQ Plant Inspection
Station. All shipments are subject to cargo monitoring protocol as established by
the USDA Agricultural Quarantine Inspection Monitoring Program.

VIOLATIONS/CORRECTIVE ACTIONS

A. PROCEDURES

1. First Warning (Action)




a. Plants that arrive in the United States without the correct AD on the
PC will not be considered as been grown under Q37-8(e) guidelines and will
be refused entry.

b. If the above occurs, the broker/importer/ shipper is given three options:
destruction, treatment (i.e., removal of the growing media from the roots)
or return to country of origin.

2. Second Warning (Action)

a. Growers and/or exporters may be dropped from the Program on the
basis of repetitive or gross violations of procedural or biological
specifications

B. PROGRAM SUSPENSION/TERMINATION

1. PD may suspend the Program if there are no facilities that meet APHIS
standards.

2. APHIS may suspend the Program on the basis of repetitive or gross violations
of procedural or biological specifications. This will be done formally by letter from
APHIS.

C. PROGRAM REINSTATEMENT

1. If the Program is suspended for biological reasons, PD must provide details of
proposed corrective actions.

2. APHIS must agree on reactivation.

PROGRAM REVIEW AND EVALUATION

The Area Director or other APHIS officials will make periodic visits to review the
operations and consult with PD, foreign cooperators, and industry officials. During such
visits, meetings may be held to discuss problems and issues of mutual concern.
Procedures herein established are subject to revision as situations warrant; however they
will remain in effect indefinitely until revised (appendices may be updated each season).




E. Historical Performance of Existing Plantsin Growing Media I mport Programs

Current quarantine regulations 7 CFR8319.37-8(e) dlow plants of Alstroemeria, Ananas, Anthurium,
Begonia, Gloxinia, Peperomia, certain ferns, rhododendrons from Europe and Saintpaulia to be
imported into the United States in accordance with the measures described in Section B. These same
measures will gpply to artificidly dwarfed penjing plants from China. In evauating these risk
management measures as they gpply to penjing plants from China, APHIS reviewed (Miller, 2003) the
performance record of the current program.

Summary of results of regular APHIS inspections of the greenhouses participating in the plants
in growing media import program from 1990 to April 2003.

= Inthe Netherlands, three greenhouses currently participate in the program, athough the number
has ranged from two to four greenhouses. Both ferns and Anthurium are grown and exported
to the United States. Currently, three greenhouses arein the program. APHIS plant hedlth
specidigts ingpected the greenhouses four to twelve times ayear. They inspect for both
noncompliance and plant pests. Plant pests were not found on any of these vists.

» Inlsradl, one greenhouse growing ferns and African violets participated in the program between
1990 and 1994. Thisfacility wasingpected by APHIS plant hedth specidigts from three to five
timesayear. Agan, plant pests were not found.

All totaed, APHIS plant health specidists made gpproximately 200 inspectiond Site viditsto
participating greenhouses. Plant pest detections were not made during any of these vidts (Miller, 2003).

Additional greenhouse inspections.

In addition to the regular program ingpections, on at least two different occasions participating
greenhouses were visited by plant hedth specidists from the United States as part of generd reviews of
APHIS import programs.

In February 1984, two entomologists and a plant pathologist from PPQ inspected a program
greenhouse in the Netherlands. Plant pests were not found.

In March 1990, the Officer-in-Charge of the Plant Ingpection Station at John F. Kennedy Internationa
Airport, NY, also carefully inspected a program greenhouse in the Netherlands and found no plant pests
(Miller, 2003).

Port of Entry Inspections

Only one port of entry ingpectiona detection was reported from program export plants. In 1990, a
Lepidopteralarvawas found in asngle shipment. A very careful ingpection of the originating
greenhouse in the Netherlands failed to detect any pests and the interception was questioned (Miller,
2003). In contrast, there were numerous interceptions during port of entry inspections of bare-rooted
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plants that are not required to enter under the proposed rule for plants in growing media (PIN 309,
2003).

F. Evidencefor the Effective Removal of Pests of Concern from the Pathway

Based on their characterigtics, e.g., respective biologies, methods of dispersal and ability to be detected,
APHIS concludes that the safeguards of 7 CFR8319.37-8(e), 7 CFR § 319.37-5(q) and the additiona
penjing-specific measures described above in Section C reault in the effective remova of the pests of
concern from the pathway identified by the risk assessments for the importation of Buxus sinica,
Ehretia microphylla, Podocar pus macrophyllus, Sageretia thea and Serissa foetida, from the
Peopl€e' s Republic of China (USDA, 2003a; 2003b; 2003c; 2003d; 2003€). The FAO (2002) defines
“pathway”’ as*“Any meansthat dlowsthe entry or spread of apest.” The following paragraphs present
the evidence APHI S used to determine that the measures required by 7 CFR8319.37-8(e), 7 CFR §
319.37-5(q) and the additiona penjing-specific measures described above in Section C would
effectively remove pests of concern from the penjing plants from China pathway. These additiond
measures were deemed necessary to achieve phytosanitary security for Chinese penjing plantsthat is
equivaent to that for plants currently alowed entry under CFR8319.37-8(€). Specificdly, that
regulation currently permits the entry of certain plant species, for which a0.6 mm mesh screenis
aufficient to exclude pests of concerns. The plant pest risk assessments for Chinese penjing (USDA,
2003&; 2003b; 2003c; 2003d; 2003e) identified pests that may not be completely excluded by the 0.6
mm mesh screen requirement. [t was dso noted that standard industry practice involved rooting cuttings
outside the greenhouse. Consequently, the required greenhouse growing period was extended to Six
months and the required frequency of pesticide applications was increased from every 30 days as
described in the proposed rule on penjing from the People’ s Republic of China (APHIS, 2000) to every
10 days. In addition, to achieve equivaent phytosanitary security for outdoor rooted cuttings, APHIS
requires the use of approved growing media, raised benches, root washing, pesticide dips and
replacement of the growing media prior to entering the greenhouse (see sections 12 to 14 below).

Mitigation Measures

The following paragraphs summarize key mitigation measures of the Chinese penjing systems gpproach
and provide agenerd discusson of ther efficacy.

(1) Pants mus be established in unused approved growing media.

Root disease assessment is more challenging than foliar disease assessment because the roots are
“hidden” in the growing media, making them difficult to inspect. Therefore, root pest prevention is
essentid for excluding thistype of quarantine pests. An important component of a systems approach to
preventing such infection is to prevent pathogens from being introduced with the growing media (Hall,
1996). Fungd pathogens are often introduced into the greenhouse via soil particles, so the use of
derilized or pasteurized growing mediais commonly recommended to prevent the introduction and/or
spread or both of many fungal pathogens (Barry, 1996; Daughtrey, et al., 1995; McQuilken and
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Hopkins, 2001). Studies on APHIS-approved growing media found that pathogens are not present
(Palm, 1994; Santacroce, 1991).

2 Articles must be grown in compliance with a written agreement for enforcement of this section
sgned by the plant protection service of the country of the country of origin and Plant Protection and
Quarantine APHIS. The plants must be developed from mother stock which has been ingpected no
more than sixty days before establishment of the plants. The ingpection will be performed by an APHIS
ingpector or an ingpector of the plant protection service of the country of origin.

As discussed earlier (Section E), written agreements between the exporting country and APHIS are
effective tools for communicating and enforcing the phytosanitary measures necessary for ensuring a
pest-free commodity. Enforcement is carried out primarily through ingpections.

The use of clean mother stock is an essential component of ornamental plant production (Agrios, 1997,
Bodman et al., 1996; Jarvis, 1992; Jones and Benson, 2001; Roogen et al., 1999; Metcaf and
Metcaf, 1993; Mizdl and Short, 1999). This requirement initialy excludes pests from the plant
production environment (Kahn and Mathur, 1999; Metcalf and Metcdlf, 1993). Funga pathogens
introduced into the greenhouse viainfested plant material can aso be reduced or eiminated by clean
mother stock (Jones and Benson, 2001).

3 The plants must be grown in compliance with a written agreement between the grower and the
plant protection service of the country of origin. The grower must alow accessto his facility to make
sure it complies with the regulations.

Access helps to ensure compliance with APHIS requirements by providing a mechanism for remova
from the program if pests are found (Kahn and Mathur, 1999).

4 Plants must be grown solely in a greenhouse in which sanitary procedures are employed to
exclude plant pests and diseases. This includes cleaning and disinfection of tools and facilities and
adequate measures to protect against plant pests and disease. The greenhouse must be free of soil and
sand. It must have screens on dl vents and opening of not more than 0.6 mm. All entryways must be
equipped with automaticaly closing doors.

To exclude plant pests, the mesh Size of the screenis critica (Byrne, 1998). Two recent publications
give the mesh size of screen required to keep out certain pests, as shown in Table 1.

Table 1. Screen Hole Sze (microns)* to Prevent Pest Entry.

Ghidiu and Roberts, 2003 Ferguson and Murphy, 2000
Leafminers 640 608
Whiteflies 462 239
Aphids 340 355
flower thrips 192 215
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1 mm = 1,000 microns

Whereas some of the smalest pests may not be excluded by 0.6 mm screening, virtudly dl other pests
are larger (see pest group-specific text below) and are expected to be excluded.

Sanitation effectively controls or diminates dl types of pests directly by diminating the pests, and
indirectly by diminating safe hiding places and reducing food sources and inoculum levels (Agrios, 1997;
Bessin, 2001; Jones and Benson, 2001; Roogen et al., 1999; Van der Plank, 1963). The United
Statesimport regtrictions barring soil carried with propagative horticultura plants effectively prevent the
introduction of many mollusks (Robinson, 1999). Screens and doors exclude the entry of flying or
crawling pests that cannot fit through screens (Bessin, 2001; Roogen et al., 1999; Metcaf and Metcalf,
1993). The greenhouse enclosure provides aphysical barier to plants exposure to fungal spores that
are rain splashed (such as Guignardia miribelii, Macrophoma ehretia and Meliola buxicola) or
windborne (such as Guignardia miribelii, Meliola buxicola, or Puccinia buxi) (Agrios, 1997,
Pirone, 1978; Barry, 1996). Standard greenhouse sanitation includes remova of plant debris, and
cleaning and dignfection of tools and facilities. These essentia practices are commonly recommended
to prevent fungal infections (Agrios, 1997; Firone, 1978; Barry, 1996).

(5) Pantsmus berooted and grown in an active foliar state for at least four consecutive months
before export’. The greenhouse must be used soldly for exports to the United States.

This period of excluson serves as a pre-shipment quarantine by alowing materids destined for the
United States to be segregated from other plants. Inspections during thisinterva alow detection,
identification and dimination of dl types of pests (Roogen, et al., 1999) including fungd diseases that
require time to develop symptoms (Agrios, 1997; Roogen et al., 1999; Van der Plank, 1963).

(6) Plants must be grown from seeds germinated in the greenhouse or descended from a mother
plant that was grown for at least nine months in the exporting country. If the mother plant was imported
into the exporting country, then it must be grown for at least twelve months prior to establishment of the
descendent plants, or trested at the time of importation into the exporting country with a trestment for
pests of the plant as prescribed by the plant protection service of the exporting country and then grown
for nine months prior to establishment of descendent plants.

This measure prevents disease and pest transmission from mother plants to asexudly produced progeny.
This requirement specifically addresses the potentia risk of exotic pest spread via recently imported
mother sock. This measure and (2) above are primarily important in reducing risks of exotic pests
transmitted during vegetative propagation, such as funga pathogens, leafminers, scaes, medybugs and
aphids. Because it isintended to prevent transmisson of pests not native to the exporting country, this
measure was not consgdered in evauating those pestsidentified in the risk assessmernts for penjing plants
in mediafrom China (i.e., pests known to occur in China). Thus, athough the mitigation is essentid, it
will not be discussed further in this risk management documen.

! This period will be extended to 6 months. Rooting will also be permitted in pots of approved growing mediaon
raised benches outside the greenhouse. See Section C above and items (12) and (13) below.
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(7) Pantsmust be watered only with rainwater that has been boiled or pasteurized, with clean well
water, or with potable water.

Wadl-water is the preferred source for irrigation, sinceit is generaly pathogen-free (Jones and Benson,
2001), while untreated pond or river water may carry disease organisms or pesticides (Rideout et al.,
1994). Other sources, such as potable municipa water or boiled water are also expected to be
pathogen free, athough they may be more codtly for the grower. Good water quality isimportant for
plant growth (Bodman et al., 1996; Jones and Benson, 2001), and the ability of some fungi,
nematodes, and s0il-borne vectors of viruses to be transported in water is reduced or diminated by the
use of clean water sources (Roogen et al., 1999).

(80 Plantsmust be rooted and grown in gpproved growing media on benches supported by legs and
raised a least 46cm off the floor.

A height of 46cm is the minimum height needed to prevent spread of plant-parasitic nematodes,
particularly, Meloidogyne incognita, from plant to plant viairrigation or rain water splash (Ko et al.,
1997). We assume that the water splash dispersd of other nematodesis smilar to that of M.
incognita, and that this control is effective againg their oread aswel. Y ang and TeBeest, (1992),
determined that 90 percent of the stem lesions on rice plants that resulted from rain splashed spores of
the fungus Colletotrichum gloeosporioides were distributed to a height of 10 to 15cm. Furthermore,
bench heights greater than 46 cm make ingpections easer to perform (Kesder, 1999; Kahn and
Mathur, 1999), and improve regulatory compliance. (Ko et al., 1997).

Growing the plants on raised benches is an additiona physica barrier to snails that might inhabit the cool
damp floor of the greenhouse (Hallingworth and Sewake, 2002).

9 Plants must be stored and packed only in areas free of soil, earth and plant pests.

These requirements prevent contamination by pests that had been excluded from the growing
environment (Roogen et al., 1999).

These requirements reinforce the good sanitation practices outlined in (4) above.

(10)  Plants must be ingpected in the greenhouse and found free of evidence of plant pests and
diseases by an APHIS inspector or an ingpector of the plant protection service of the country of origin.

Ingpections during thisinterva alow detection, identification and dimination of al types of pests
(Roogen et al., 1999). Whereasthe larger organisms, such as Homoptera and L epidoptera may be
seen directly, even very smdl pests, such as Thysanoptera and fungd pathogens eventudly cause vishle
damage (Agrios, 1997; Roogen €t al., 1999; Van der Plank, 1963).

(11) Pantsover two years of age must spend & least two years in the greenhouse to mitigate against

any infestation with longhorned beetles Anoplophora spp.
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In China, the Asian longhorned beetle (Anoplophora glabripennis) requires one to two yearsto
develop from egg to adult (Li and Wu, 1993; Xiao, 1980). Other Anoplophora species have life
cydes amilar in length (Courneyaand Cavey, 2001). The members of this genus are large (56 mm long
by 10 mm wide) beetles (Courneya and Cavey, 2001). Females oviposit in branches and trunks
greater than 3 cm in diameter (Xiao, 1980). Plants less than two years of age are unlikely to have
aufficient girth for oviposition. Requiring plants over two years old to have been grown for the previous
two years in the greenhouse provides sufficient time for the emergence and detection of beetles from
plantsinfested prior to entering the greenhouse.  Furthermore, the greenhouse structure prevents
exposure of uninfested trees to potential ovipositing adults outside.

(12) Cuttings may be established in a greenhouse in gpproved media or outside the greenhouse on
raised benches (46 cm in height) in pots containing APHIS approved growing media. When plants are
moved to the greenhouse, they must be washed free of planting media and debris and dipped in a
pesticide to control mites, insects, fungi and nematodes.

See the discussion of theimpact of 46cm bench height initem (8) above. Studies on APHIS-approved
growing media found that pathogens are not present (Palm, 1994; Santacroce, 1991) and are discussed
initem (1) above. Pots prevent soilborne pests from gaining access to plants, and limits spread in the
event aplant isinfested or infected. Plants rooted outside the greenhouse (but il only in APHIS
gpproved growing media) will be dipped in pesticides to control the range of pests of concern prior to
entering the greenhouse. Hogan et al. (1983) reported significant reductions in nematode populations
on Buxus even when nematicides were gpplied to fidld soils. Smilarly, Benson and Barker (1979)
reported population reductions of 97 to 98 percent after soil gpplications of nematicides to Buxus. The
Benson and Barker study examined control of Meloidogyne species, an endoparasitic genus living &
least partidly within the root, while the nematodes reported to attack penjing are ectoparasites whose
population would be more exposed to washing and the pesticide dip. Both of the cited studies were
made using soil applications as opposed to bare root dips as proposed here. Nematodes presumably
would be less likely to escape trestment in adip as compared to soil gpplications.

(13) Water source must comply with 319.37-8(e)(V): (see Section B (7) above) whether cuttings
are established insde or outside a greenhouse.

Cuttings must be safeguarded against waterborne pests whether rooted inside our outside the
greenhouse. Seeitem(7) above.

(14) Pantsmust grow for at least 6 monthsin the greenhouse. While in the greenhouse plants must
be treated with pesticides to control mites, insects and fungi at least once every ten days or as needed
for three months before shipping to maintain a pest-free condition.

Inspections during this interva dlow detection, identification and eimination of al types of pests
(Roogen, et al., 1999). Thisis particularly effective againgt the Homoptera and L epidoptera whose
later life stages are larger and more readily detected (Borror et al., 1989), aswell as the funga diseases

that require time to develop symptoms (Agrios, 1997; Roogen, et al., 1999; Van der Plank, 1963).
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Even more cryptic pests such as nematodes (Bell, 2003; Ferris, 2001), aphids (NEGFG, 2003) and
scales (CPC, 2003) may be detected. The six month greenhouse requirement is smilar to the four
month requirement in item (5), but it provides even greater opportunity for pest detection

The mitigation measures described above include physicd and culturd measures designed to establish
and maintain a pest-free production environment. Recognizing that no one measure may be 100 percent
effective and that there is aneed for redundancy of measures, APHIS aso requires the use of pesticide
controls. In response to comments received on the proposed rule for the importation of penjing plants
in growing media (FR 65: 56803-56806, September 20, 2000), APHIS has increased the frequency of
mandatory pesticide applications from once every 30 days to aminimum of once every 10 days.
Numerous greenhouse pest control recommendations exist (e.g., NEGFG, 2003; Gould et al., 2003).
Pest specific controls are discussed below.

Relationship between phytosanitary mitigations and targeted quarantine pests

Table 2 summarizes the pests of concern and their respective hogts as identified in the associated plant
pest risk assessment documents (USDA, 2003a; 2003b; 2003c; 2003d; 2003e). Whereas most of the
mitigations target severa pests, they do not dl gpply to dl pests. Table 3 indicates which specific
mitigations target given pests. In thistable, the numbers in the second column (Mitigations) refer to the
requirements detailed in Section B. (Program Requirements for Plants in Growing Media).

Table 2: Quarantine Pests to be Mitigated from Chinese Penjing Plants

Classification | Pest Species | Host(s)
Insecta
Coleoptera: Scarabaeidae Anomala cupripes Hope Buxus
Coleoptera: Curculionidae Sympiezomias velatus Chevrol at Buxus, Serissa
Heteroptera: Aphididae Neophylaphis burostris Qiao, Zhang, & Cao Podocarpus
Heteroptera: Aleyrodidae Aleurotuberculatus hikosanensis Takahashi Buxus

Ceroplastes japonicus Green
Ceroplastes pseudoceriferus Green

Buxus, Podocarpus

Heteroptera: Coccidae
P Buxus, Podocarpus

Fiorinia proboscidaria Green Podocarpus

Parlagena buxi (Takahashi) Buxus

o Parlatoria ziziphi (Lucas) Buxus
Heteroptera: Diaspididae Lepidosaphes piniphila Borchsenius Podocarpus
Lepidosaphes tubulorum (Ferris) Podocarpus

Unaspis yanonensis (Kuwana) Buxus

Heteroptera: Fulgoridae Lycorma deticatula White Buxus

Heteroptera: Margarodidae

Drosicha corpulenta (Kuwana)
Icerya seychellarum (Westwood)

Podocarpus
Podocarpus

Heteroptera: Pseudococcidae

Rhizoecus hibisci Kawai & Takagi

Serissa, Podocarpus,
Ehretia, Sageretia

Heteroptera: Ricaniidae

Ricania sublimbata Jacobi

Buxus

Lepidoptera: Cossidae Zeuzera coffeae Nietner Buxus
L epidoptera: Geometridae Ascotis selenaria Denis & Schiffermuller Buxus
Lepidoptera: Limacodidae Thosea sinensis (Walker) Buxus

Clania minuscula Butler Buxus

Lepidoptera: Psychidae

Cryptothelea variegata Snellen

Buxus, Podocarpus
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Classification Pest Species Host(s)
L epidoptera: Zygaenidae Pryeria sinica Moore Buxus
Orthoptera: Tridactylidae Tridactylus japonicus de Hoan Buxus
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Thysanoptera: Thripidae

Thrips palmi Karny

Podocarpus, Sageretia,
Serissa

Mollusca

Gastropoda: Bradybaenidae

Acusta ravida Benson

Buxus, Podocarpus,
Ehretia, Sageretia

Gastropoda: Philomycidae

Incilaria sp.

Serissa, Podocarpus,
Ehretia

Gastropoda: Succineidae

Succinea horticola Reinhart

Buxus, Ehretia, Sageretia

Gastropoda: Veronicellidae

Sarasinula plebeia (Fischer)

Serissa

Fungi

Ascomycetes: Dothideales Guignardia miribelii .Van der Aa Buxus
Sohaerella podocarpi Cooke Podocarpus
Ascomycetes: Erysiphales Uncinula ehretiae K ei ssl Ehretia
Ascomycetes: Meliolales Meliola buxicola Doidge Buxus
Ascomycetes: Pleosporales Leptosphaeria sp. Sageretia
Basidiomycetes: Phellinus noxius (Corner) Podocarpus
Aphyllophorales
Aecidium sageretiae Sageretia
Melampsora serissicola Shang, Li, & Wang Serissa
. ) . Phakospora ehretiae Hirats. Ehretia
Basidiomycetes: Uredinales PUCGinia buxi DC BUXUS
Uredo ehretiae Barclay Ehretia
Uredo garanbiensis Hirats & Hash Ehretia
Macrophoma ehretiae Cooke & Mass Buxus, Ehretia
Fungi Imperfecti: Pestal osphaeria jinggangensis Zhu, Ge, & Xu Podocarpus
Coelomycetes Pestalotia diospyri Sydow Podocarpus
Phomopsis sp. Serissa
Fungi Imperfecti: Pseudocercospora ehretia Goh & Hsieh Ehretia
Hyphomycetes Pseudocercosporella ehretia-thyrsiflora Sawadaex. G & H Ehretia
Nematoda

Tylenchida: Belonolaimidae

Tylenchorhynchus crassicaudatus Williams

Tylenchorhynchus leviterminalis Siddiqi, Mukherjee, &
Dasgupta

Serissa, Podocarpus,
Ehretia, Sageretia
Serissa, Podocarpus,
Ehretia, Sageretia

Dorylaimida: Xiphinemidae

Xiphinema brasilienseLordello

Serissa, Podocarpus,
Ehretia, Sageretia

Table 3: Summary of Mitigations as they apply to identified quarantine pests

Pest Species

Mitigations

Anomala cupripes Hope

1,2345 91012 14

Anoplophora spp. *

2,3,4,510,11, 14

Sympiezomias velatus Chevrol at

1,2,3,45/910,12 14

Neophylaphis burostris Qiao, Zhang, & Cao 2,3,4,5,9, 10,12, 14

Aleurotuberculatus hikosanensis Takahashi 2,3,4,5,9 10,12, 14

Ceroplastes japonicus Green

2,3,4,5910,12,14

Ceroplastes pseudoceriferus Green

2,3,4,5910,12,14

Fiorinia proboscidaria Green

2,3,4,59,10,12, 14

Parlagena buxi (Takahashi)

2,3,4,59,10,12, 14
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Pest Species

Mitigations

Parlatoria ziziphi (L ucas)

2,3,4,5,9,10,12, 14

Lepidosaphes piniphila Borchsenius

2,3,4,509,10,12, 14

Lepidosaphes tubulorum (Ferris)

2,3,4,50910,12,14

Unaspis yanonensis (Kuwana)

2,3,4,50910,12,14

Lycorma deticatula White

2,3,4,5910,12,14

Drosicha corpulenta (K uwana)

2,3,4,5910,12 14

Icerya seychellarum (Westwood)

2,3,4,5910,12, 14

Rhizoecus hibisci Kawai & Takagi

1,2,3 45, 791012, 14

Ricania sublimbata Jacobi

2,3,4,50910,12, 14

Zeuzera coffeae Nietner

2,3,4,509,10,12, 14

Ascotis selenaria Denis & Schiffermuller

1,23,45 910,12, 14

Thosea sinensis (Walker)

2,3,4,5910,12, 14

Clania minuscula Butler

2,3,4,5910,12, 14

Cryptothelea variegata Snellen

2,3,4,5910,12, 14

Pryeria sinica Moore

2,3,4,50910,12, 14

Tridactylus japonicus de Hoan

1,2,34,5/910,12 14

Thrips palmi Karny

1,2,3,45/910,12 14

Acusta ravida

1,23,4578,6910,12 14

Incilaria sp.

1,23,4578,6910,12 14

Succinea horticola Reinhart

1,234578,6910, 12, 14

Sarasinula plebeia (Fischer)

1,23,4578,6910,12 14

Aecidium sageretiae

2,3,4,509,10,12, 14

Guignardia miribelii Van der Aa

1,2,34,5789 10,12 13,14

Leptosphaeria sp.

1,2,34,5789 10,12, 13,14

Sohaerella podocarpi Cooke

1,2,34,5789 10,12 13,14

Uncinula ehretiae K ei ssl

2,3,4,58,9,10,12,14

Médliola buxicola Doidge

1,2,3450910,12 14

Phellinus noxius (Corner)

1,2,345,789,10,12, 13,14

Melampsora serissicola Shang, Li, & Wang

2,3,4,50910,12, 14

Phakospora ehretiae Hirats.

2,3,4,59,10,12, 14

Puccinia buxi DC

2,3,4,509 10,12, 14

Uredo ehretiae Barclay

2,3,4,5910,12, 14

Uredo garanbiensis Hirats & Hash

2,3,4,5910,12, 14

Macrophoma ehretiae Cooke & Mass

1,2,3,4,578910,12 13,14

Pestalosphaeria jinggangensis Zhu, Ge, & Xu

1,2,3,4578910,12,13,14

Pestalotia diospyri Sydow

1,2,345,789,10,12, 13,14

Phomopsis sp.

1,2,34,5,78)9,10,12, 13,14

Pseudocercospora ehretia Goh & Hsieh

1,2,34,5,78)9,10,12, 13,14

Pseudocer cosporella ehretia-thyrsiflora Sawadaex. G & H

1,2,34,5789 10,12 13,14

Tylenchorhynchus crassicaudatus Williams

1,2,34,5789 10,12, 13,14

Tylenchorhynchus leviterminalis Siddiqgi, Mukherjee, &
Dasgupta

1,23,4,578910,12, 13,14

Xiphinema brasilienseLordello

1,2,3,4578910,12,13,14

! No Anoplophora spp. were identified as specific pests of the five plant species analyzed, however, because of the
polyphagous nature of these pests and because interceptions have been made on artificially dwarfed plants not
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previously identified as hosts for these pests (Courneya and Cavey, 2001), 7 CFR " 319.37-5 (q) requires that these
conditions be met for artificially dwarfed plants two years-old or older.

Sail-borne arthropods
Anomala cupripes
Sympeizomias velatus
Tridactylus japonicus

The scarab beetle (Anomala cupripes) feeds on fine plant roots and decaying vegetable matter as
larvae, has a one year life cyde, pupatesin the ground and are strong fliers as adults (Hogue, 1993).
The weevil (Sympeizomias velatus) larvae, and pygmy mole crickets (Tridactylus japonicus) (Metcalf
and Metcalf, 1993) aso are soil inhabitants as larvae and develop into mobile adult forms. Adult mole
crickets are plump, winged and 1 to 1.25 inches long. They are seldom seen, because they stay
underground most of thetime. They fly and mate twice a year in the soring and fdl. At these times, one

canfind ther exit holes of an inch or more in diameter (Brandenburg, 2003).

Mitigation M easure

Evidence

(1) Plants must be established
in gpproved unused growing
media.

Based on the biology of the Scarabaeidae, Curculionidae and
Tridactylidae (Borror et al., 1989), this requirement initidly
controls or diminates soil-inhabiting stages of scarab (Anomala
cupripes) and weevil (Sympei zomias velatus) larvae, and pygmy
mole crickets (Tridactylus japonicus) (Metcaf and Metcalf,
1993).

These Scarabs ovipodt and pass through their larva stagesin sol
(Hogue, 1993; Chu et al., 1982); unused approved mediawould
not likely to be infested with these life sages. The ovipositiond
preference for this pest (in order of preference) is compost : loam
(1:1)>sand>compost>loam>clay (Chu et al., 1982); none of
these are APHI S approved media.

(2) Artidlesmust begrownin
compliance with awritten
agreement for enforcement of
thissection ... The plants must
be developed from mother
stock which has been inspected
no more than sixty days before
establishment of the plants.

(3) Plants mugt be grown in
compliance with awritten ...
The grower must dlow access
to hisfacility to make sure it
complies with the regulations.

The use of clean mother stock is an essentia component of
ornamentd plant production (Bodman et al., 1996; Jarvis, 1992,
Jones and Benson, 2001; Kahn and Mathur, 1999; Metcalf and
Metcaf, 1993; Mizdl and Short, 1999). Thisrequirement initialy
excludes pests from the plant production environment (Kahn and
Mathur, 1999; Metcalf and Metcalf, 1993).

Anomala cupripes are rddively large beetles, > 5 mm wide,
(Chu et al., 1982) and should be relatively easy to detect during
ingpections. Likewise, adult weevils (Sympiezomias velatus) are
large and highly vigble (Borror et al., 1989).

Access ensures compliance with APHIS requirements and serves
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Mitigation M easure

Evidence

as adeterrent by providing a mechanism for remova from the
program if pests are found (Kahn and Mathur, 1999).

(4) Plants must be grown
soldly in agreenhousein which
sanitary procedures are
employed to exclude plant
pests and diseases. This
includes deaning and
disnfection of tools and
facilities and adequate
measures to protect against
plant pests ... The greenhouse
must be free of soil and sand.
It must have screenson dll
vents and opening of not more
than 0.6 mm. All entryways
must be equipped with
automaticaly closng doors.

Anomala cupripes are rdatively large beetles, > 5 mm wide,
(Chu et al., 1982) and would be excluded by the required
screening.  Likewise, adult weevils (Sympiezomias velatus) and
mole crickets are large (Tridactylus japonicus) and would aso
be excluded (Borror et al., 1989) as are the adult crickets (25-
30 mm in length) (Brandenburg, 2003).

Entryways equipped with autometically closing doors exclude
flying adults of these pests (Jones and Benson, 2001).

Sanitation effectively controls or eiminates dl types of pests
directly by iminating the pests, and indirectly by diminating safe
hiding places and reducing food sources and inoculum levels
(Agrios, 1997; Bessin, 2001; Jones and Benson, 2001; Roogen
et al., 1999; Van der Plank, 1963).

(5) Plants must be rooted and
grown in an active foliar Sate
for at least 9x consecutive
months before export. The
greenhouse must be used solely
for exports grownin
compliancewith 7 CFR §
319.37-8.

This period of exclusion serves as a pre-shipment quarantine by
alowing materials destined for the United States to be segregated
from other plants. Inspections during thisinterva alow detection,
identification and eimination of dl types of pests (Roogen et al.,
1999). Thisis particularly effective againgt the pests whose later
life tages are larger and more readily detected (Borror et al.,
1989). The sx month period will dso dlow for readily detected
plant damage (e.g., exit holes of an inch or more) to develop
(Brandenburg, 2003).

(9) Plants must be stored and
packed only in areas free of
soil, earth and plant pests.

These requirements ensure that soil-borne pests, such as
Anomala cupripes (Coleoptera: Scarabaeidae), Sympeizomias
velatus (Coleoptera: Curculionidae) and Tridactyl